Determination of cat sperm concentration using the CASA system/  Determinação da concentração de espermatozoides felinos utilizando o sistema CASA by Schnitzer, Josiana de Fatima et al.
Brazilian Journal of Development 
 
   Braz. J. of  Develop., Curitiba,  v. 5, n. 11, p.22791-22806  nov. 2019     ISSN 2525-8761 
 
22791  
Determination of cat sperm concentration using the CASA system 
 
Determinação da concentração de espermatozoides felinos utilizando o 
sistema CASA 
 
 
DOI:10.34117/bjdv5n11-013 
 
Recebimento dos originais: 10/10/2019 
Aceitação para publicação: 01/11/2019 
 
 
Josiana de Fátima Schnitzer 
Residente em Teriogenologia de Animais de Companhia da Universidade Estadual de 
Londrina, PR 
Instituição: Universidade Estadual de Londrina - UEL 
Endereço: Av. Olávo García Ferreira da Silva, s/n - Campus Universitário, Londrina - PR, 
86051-990, Brasil. 
E-mail: josischnitzer@hotmail.com 
 
Myrian Megumy Tsunokawa Hidalgo 
Mestranda em Ciência Animal na Universidade Estadual de Londrina, PR 
Instituição: Universidade Estadual de Londrina - UEL 
Endereço: Av. Olávo García Ferreira da Silva, s/n - Campus Universitário, Londrina - PR, 
86051-990, Brasil. 
E-mail: myrian.hid@gmail.com 
 
Luiz Guilherme Corsi Trautwein 
Doutorando em Ciência Animal na Universidade Estadual de Londrina, PR 
Instituição: Universidade Estadual de Londrina - UEL 
Endereço: Av. Olávo García Ferreira da Silva, s/n - Campus Universitário, Londrina - PR, 
86051-990, Brasil. 
E-mail: biamarquesvet30@gmail.com 
 
Ana Beatriz Marques de Almeida 
Doutoranda em Ciência Animal na Universidade Estadual de Londrina, PR 
Instituição: Universidade Estadual de Londrina - UEL 
Endereço: Av. Olávo García Ferreira da Silva, s/n - Campus Universitário, Londrina - PR, 
86051-990, Brasil. 
E-mail: biamarquesvet30@gmail.com 
 
Anne Kemmer Souza 
Doutoranda em Ciência Animal na Universidade Estadual de Londrina, PR 
Instituição: Universidade Estadual de Londrina - UEL 
Endereço: Av. Olávo García Ferreira da Silva, s/n - Campus Universitário, Londrina - PR, 
86051-990, Brasil. 
E-mail: aks.kemmer@gmail.com 
 
 
 
Brazilian Journal of Development 
 
   Braz. J. of  Develop., Curitiba,  v. 5, n. 11, p.22791-22806  nov. 2019     ISSN 2525-8761 
 
22792  
Maria Isabel Mello Martins 
Pós doutora na École Nationale Vétérinaire d'Alfort, França 
Instituição: Universidade Estadual de Londrina - UEL 
Endereço: Av. Olávo García Ferreira da Silva, s/n - Campus Universitário, Londrina - PR, 
86051-990, Brasil. 
E-mail: imartins@uel.br 
 
ABSTRACT 
 
This study aimed to standardize the CASA system for sperm concentration of cat epididymal 
samples, using a Neubauer chamber as the gold standard. Epididymal spermatozoa were 
collected from 44 adult cats. The sperm concentration was evaluated in the Neubauer chamber 
and by the CASA system at a dilution of 1:200. After assays, the ejaculates were separated 
into four groups according to the sperm cell count in the CASA system; A (≤ 100), B (101 to 
400), C (401 to 800), and D (˃ 800). The statistical analysis measured the agreement between 
techniques using the Bland-Altman test. A 95% confidence interval was adopted and the 
statistical program MedCalc 18.2.1 was used. Groups A, B, and D presented disagreement 
between the CASA system and the Neubauer chamber. Only group C (401 to 800 cells per 
field) demonstrated agreement between methods. It can be concluded that evaluation of 
spermatic concentration of domestic felines by the CASA system is reliable when the reading 
is performed within the range of 401 to 800 cells per field, and could represent a viable 
alternative to the Neubauer chamber. 
 
 
Key-words: Computer-assisted Sperm Analysis, Epididymis, Spermatozoa, Tomcat. 
 
RESUMO 
 
Este estudo teve por objetivo padronizar o sistema CASA para a análise da concentração de 
espermatozoides epididimários de gatos domésticos, utilizando a câmara de Neubauer como 
padrão-ouro. Foi feita a coleta de espermatozoides de epidídimos de 44 gatos SRD adultos. A 
concentração espermática foi avaliada na câmara de Neubauer com diluição de 1:200 e pelo 
sistema CASA. Após as análises, as amostras foram separadas em quatro grupos de acordo 
com a contagem espermática no sistema CASA; A (≤ 100), B (101 a 400), C (401 a 800) e D 
(˃ 800). A análise estatística aferiu a concordância entre as técnicas pelo teste de Bland-
Altman. Foi adotado um intervalo de confiança de 95%, utilizando-se o software MedCalc 
18.2.1. Os grupos A, B e D apresentaram discordância entre o sistema CASA e a câmara de 
Neubauer. Somente o grupo C (401 a 800 células por campo) demonstrou concordância entre 
os métodos. Conclui-se que a avaliação da concentração espermática de felinos domésticos 
pelo sistema CASA é confiável quando a leitura é realizada na faixa de 401 a 800 células por 
campo, sendo uma alternativa viável à câmara de Neubauer. 
 
Palavras-chave: Análise computadorizada de sêmen, Epidídimo, Espermatozoides, Gatos. 
 
1 INTRODUCTION 
 The domestic cat is considered an experimental model for wild felines, so the use of 
this species in reproductive biotechnology experiments may be useful in preserving 
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endangered species (Klaus, Eder, Franz, & Müller, 2016). As epididymal sperm has motility 
and morphology compatible with fertilization, sperm cell recovered from epididymis is an 
alternative for the genetic material conservation from extinct feline, even after the unexpected 
death of these animals, making further research related to these cells essential (P. Kunkitti, 
Sjödahl, Bergqvist, Johannisson, & Axnér, 2016; Panisara Kunkitti, Bergqvist, Sjunnesson, & 
Axnér, 2015; Prochowska & Nizański, 2017). 
 A spermogram is necessary to determine semen quality and to evaluate the physical 
and morphological characteristics of spermatozoa. Sperm concentration is a physical property 
of the ejaculate and the results can be used to conduce the selection and commercialization of 
Tomcats by determining the characteristics of the semen sample, as well as for evaluating the 
reproductive potential of the male, collaborating in the diagnosis of sub or infertility, 
facilitating identification of puberty, and determining the number of sperm cells in 
inseminating doses (Brito et al., 2016). 
 Among the different methods to evaluate sperm concentration, the classic and most 
reliable form is the Neubauer hemoglobin chamber count (Bailey et al., 2007; Brito et al., 
2016; Vianna et al., 2004; World Health Organization, 1999), where a sample diluted in water, 
formaldehyde, saline, or glutaraldehyde is placed in the chamber and counting is performed in 
a phase contrast optical microscope. Although this method is low cost and reputable to provide 
a reasonable evaluation, it presents disadvantages of a great time demand, as well as variable 
factors such as dilution and pipetting, adequate preparation, uniformity in the filling of the 
chamber, and variation in counting by more than one operator (Bailey et al., 2007; Egeberg et 
al., 2013; Paulenz, Grevle, Tverdal, Hofmo, & Berg, 1995). 
Until the 1980s, seminal evaluation was performed only through subjective analysis 
(Katz & Davis, 1987), causing variation in the results both because of the examiner and the 
technique used. Therefore, over the following 40 years, new techniques were developed, 
seeking high accuracy and repeatability, culminating in Computer-assisted Sperm Analysis 
(CASA) (Amann & Waberski, 2014; Valverde & Madrigal- Valverde, 2018). The use of this 
system allows identification of the individual record of each sperm cell, it being possible to 
use this method to measure the number of cells per unit volume (Brito et al., 2016; Ferreira, 
2000). 
 Studies to replace the hematimetric method by the CASA system in the identification 
of sperm concentration have already been carried out in laboratories of human (Egeberg et al., 
2013) and animal reproduction (Eljarah, Chandler, Jenkins, Chenevert, & Alcanal, 2013; Maes 
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et al., 2010; Prathalingam, 2006), presenting acceptable results. However, the high cost and 
need for standardization of techniques still present a challenge (Brito et al., 2016). 
Searching for better execution and speed in the measurement of the sperm 
concentration of ejaculates in laboratories of animal reproduction, this study aimed to 
standardize the sperm concentration of domestic felines by Computer-assisted Sperm 
Analysis based on the results obtained by the Neubauer chamber, which is the gold 
standard technique. 
 
2 MATERIAL AND METHODS 
2.1 ETHICAL ASPECTS 
 The research was carried out in accordance with the ethical principles of animal 
research and with the consent of the Institutional Ethics Commission on Animal Use (CEUA), 
according to registration nº 7099.2015.53. 
 
2.2 ANIMALS AND RECUPERATION OF SPERMATOZOA FROM EPIDIDYMIS TAIL 
 In this experiment forty - four domestic cats from shelters were used, adults, with good 
nutritional and health status.  
            To obtain sperm samples, the animals were submitted to elective orchiectomy when 
their guardians requested surgery for population control. Immediately after the orchiectomy 
procedure the spermatic cord and the ductus deferens were connected with nylon wire. The 
ductus deferens were isolated from the vascularization, and compression performed of the 
epididymis tail and ductus deferens, pressed with a hemostatic clamp to obtain epididymal 
fluid in a Petri dish containing 100 μL of NaCl 0.9 % heated solution for each epididymis, 
totaling a volume of 200 μL.  
 
2.3 SPERM ANALYSIS 
 An aliquot of the 3 μL sperm sample was deposited directly on the CELL-VU® glass 
chamber previously heated to 37 ° C, covered by a 22x22 cover glass (KASVI®, Curitiba, 
Brazil), and evaluated in the CASA system (Computer-assisted Sperm Analyzer, Hamilton-
Thorne IVOS, Beverly, MA, USA). The kinetic parameters were evaluated using the setup 
previously adjusted for the feline species (Frame 1). 
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Frame 1- Setup performed in HTR-IVOS 14.0 for the evaluation of feline spermatozoa 
Parameters Values 
Frames Acquired 30 
Frame Rate (Hz) 60 
Minimum Cell Size (Pixels) 5 
Minimum Static Contrast 40 
Straightness (STR), Threshold(%) 80 
VAP cut-off (µm/s) 30 
Prog. Min VAP (µm/s) 70 
VSL cut-off (µm/s) 20 
 
2.4 SPERMATIC CONCENTRATION EVALUATION 
 The sperm concentration was evaluated by two methods, the first using the CASA 
system and the second using the Neubauer chamber. 
 
2.5  THE CASA SYSTEM 
 An aliquot of 3 μL of the sample was deposited directly over the CELL-VU® glass 
chamber previously heated to 37°C, and covered by a 22x22 cover sheet (KASVI®, Curitiba, 
Brazil). When the sample was inserted into the CASA system, the total sample volume was 
manually selected and five random fields were chosen. The methodology used by the 
equipment is counting of the cells by means of the capture of 30 frames per second, in which 
the computer generates a zone of maximum probability of the next cell movement at a given 
time period around the sperm head, thus calculating the number of cells per field. 
 
2.6 NEUBAUER CHAMBER 
 Dilution with formalin saline of 1: 200 was used. An aliquot of this dilution (20μL) 
was deposited on both sides (10μL on each side) of the Neubauer chamber and the 
spermatozoa present in five quadrants on each side of the chamber were counted through 
observation of phase contrast in an optical microscope, at an increase of 200 X. Only sperm 
with head and tail were considered. Samples with variation greater than 10% between the two 
chamber sides were discarded, and the camera reading was repeated. 
 For calculation of the sperm concentration, after counting the two sides of the 
Neubauer chamber, a mean was determined to be used in the sperm concentration calculation 
Brazilian Journal of Development 
 
   Braz. J. of  Develop., Curitiba,  v. 5, n. 11, p.22791-22806  nov. 2019     ISSN 2525-8761 
 
22796  
per mL, as described by the (CBRA, 2013). The result obtained in sperm count/mm3 of semen 
was multiplied by 1000, and expressed in spermatozoa/mL of the sample. 
 
2.7 GROUP DISTRIBUTION 
 Adapted from Verstegen, Iguer-Ouada, & Onclin (2002) in association with the 
statistical program R 3.2.5, in order to standardize the readings, the 44 animals were separated 
into four groups, according to the sperm cell count in the CASA system. The lowest number 
of 100 cells was determined for group A, 101 to 400 cells for group B, 401 to 800 cells for 
group C, and more than 800 cells for group D. 
  
2.8 STATISTICAL ANALYSIS 
Data on sperm concentrations (106/ml) provided by the CASA system and Neubauer 
Chamber were tabulated. In order to evaluate the agreement between the concentrations found 
in both techniques, the Bland-Altman test, with a 95% confidence interval, was performed 
using MedCalc 18.2.1 software, which provided data regarding mean difference between 
methods and the limit of agreement between the CASA system and Neubauer chamber. In 
addition, for all groups, the values obtained by both methodologies were distributed in a scatter 
plot with a line of agreement. 
 
3 RESULTS 
 When evaluating the agreement between the CASA system and Neubauer chamber, 
it was noted that for low or very high concentrations there was greater dispersion of data, 
demonstrating less similarity between methods (Figures 1, 2, and 4). However, the opposite 
was true for intermediate value concentrations, as seen in group C (Figure 3), in which the 
elements were more grouped and closer to the mean, demonstrating agreement between 
techniques.  
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Figure 1. Group A sperm concentration, measured with the CASA system and Neubauer chamber, with an 
equality line.  
 
 
 
Figure 2. Group B sperm concentration, measured with the CASA system and Neubauer chamber, with an 
equality line. 
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Figure 3. Group C sperm concentration, measured with the CASA system and Neubauer chamber, with an 
equality line. 
 
 
 
 
Figure 4. Group D sperm concentration, measured with the CASA system and Neubauer chamber, with an 
equality line. 
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Figure 5. Difference against mean for concentration measured by the CASA system and Neubauer chamber 
(106/ml), in group A. The dotted lines represent the 95% CI. 
 
 For group B (101 to 400 cells per field), 11.3 was obtained for mean difference 
between groups, and similarity limits between methods from 2.12 to 20.41 (Figure 6). 
 
Figure 6. Difference against mean for concentration measured by the CASA system and Neubauer chamber 
(106/ml), in group B. The dotted lines represent the 95% CI. 
 
 
 
 Group C (401 to 800 cells per field) presented equivalence limits between -61.00 and 
72.94, with an average of 5.97 (Figure 7), which demonstrated greater agreement of the CASA 
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Figure 7. Difference against mean for concentration measured by the CASA system and Neubauer chamber 
(106/ml), in group C. The dotted lines represent the 95% CI. 
 
 
 
Group D (> 800 cells per field) presented a mean difference of 57.8, and their limits of 
agreement ranged from 93.69 to 21.95 (Figure 8). 
 
Figure 8. Difference against mean for concentration measured by the CASA system and Neubauer chamber 
(106/ml), in group D. The dotted lines represent the 95% CI. 
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 In addition, the use of cat sperm from the epididymis tail may be applied in 
reproductive technologies, especially for endangered species, since the concentration of these 
samples is a basic parameter for the use of this type of sperm in breeding techniques 
(Chatdarong, Thuwanut, & Morrell, 2010; Zambelli & Cunto, 2006). 
            The animals used for the present study came from shelters, and had recently been 
rescued from the street. Thus, the great variation in the spermatic concentration could be due 
to the absence of knowledge of previous fertility. Another factor that may justify oscillation 
in concentration compared to other studies is the technique performed. Lima et al. (2016), in 
a study with felines, presented different values of spermatic concentration (294.83 ± 304.14 x 
106 sperm / mL) recovered from the epididymis by the flotation method, compared to the 
values presented by the compression technique. 
 Evaluation of the spermatic concentration by the CASA system often provides 
imprecise results, being considered unreliable (Iguer-ouada & amp; Verstegen, 2001).  
However, according to these authors, the dog sperm concentration value obtained by the 
CASA system is more reliable when there are 400 to 500 cells per field, corroborating with 
the results of the cat sperm concentration obtained in group C in the present study. 
               In a study conducted with post-thawed dog sperm, Watts (2019) evaluated the 
agreement between the CASA system and the CASQ with the Neubauer chamber. The authors 
concluded that the CASA system is not a reliable method for sperm concentration analysis, 
and presented low agreement with the hemocytometer, but added that this inaccuracy may be 
minimized when a smaller volume of semen is analysed. In the present study, the CELL-VU® 
chamber used only 3µl of cat semen for the concentration evaluation, this being a justification 
for the agreement found in the concentration between the CASA system and the gold standard 
in group C. 
               Concentrations below 20x106 spermatozoa/mL may generate overestimated motility 
results through inclusion of non-sperm particles in the count (Drudy, Lewis, Barry-Kinsella, 
Harrison, & Thompson, 1994). In groups A and B, in addition to the differences from the 
Neubauer chamber technique, the results may be questionable, since a small number of cells 
per field was identified and it is possible cell debris and substances of the diluent medium 
could have been included, negatively influencing the analyzes (Brito et al., 2016). 
 In contrast, at high concentrations (above 800 x 106 spermatozoa / mL), the results 
generated can often exclude cells that are moving at high speed. This may explain the 
disagreement in group D, where a large number of cells in the same field preclude the CASA 
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system software from accurately reconstructing the sperm trajectory. As the spermatozoa are 
very close to each other, a greater number of collisions can occur between the cells, altering 
their trajectories and interfering in the calculation of the probability zone, and, thus, the 
counting of several spermatozoa as a single one can occur (Drudy, Lewis, Barry-Kinsella, 
Harrison, & Thompson, 1994). Therefore, the ideal concentration described for reliable 
analysis by the CASA system is 50 to 70x106 spermatozoa per field (400 to 500 cells) for 
canine species (Iguer-ouada & Verstegen, 2001). 
 To compare the spermatic concentration in the CASA system, it is necessary to 
determine the specifications and configurations of the equipment to ensure accurate analysis. 
There are several commercial models of CASA and although the principles are similar, there 
are several differences between the hardware and software systems (Amann & Katz, 2004; 
Amann & Waberski, 2014). In addition, the chamber used directly influences the analysis, the 
unrestricted movement of spermatozoa being essential (Brito et al., 2016; Rijsselaere, Van 
Soom, Maes, & Kruif, 2003). In the present study, the CELL-VU® chamber is adapted 
satisfactorily to the feline species,as already seen in other studies with cats (Souza et al., 2018). 
Bailey et al. (2007), performed a study comparing three methods of sperm concentration 
analysis (Hemocytometer method, Makler and Leja chamber), demonstrating that the first 
method is maintained as the classic gold standard, however, the reusable chambers used in the 
CASA system are presented as alternative methods for cell counting. 
 In the present study, the sperm concentration measurements comparing semen 
computerized analysis did not demonstrate significant differences from the other techniques 
in swine (Maes et al., 2010; Vianna et al., 2004) and bovine (Eljarah et al., 2013; Prathalingam, 
2006), showing that this is an alternative method to the Neubauer chamber for sperm 
concentration evaluation, providing reliable measurement within a number of standardized 
cells, without a tendency to observer error, besides being easy to perform when the equipment 
is available. Furthermore, the standardization of these measurements facilitates the 
comparison between different laboratories and between different research groups that use the 
same setup for the species. 
 
5 CONCLUSIONS 
 It can be concluded that evaluation of the spermatic concentration of domestic felines 
by the CASA system is reliable when the reading is performed within the range of 401 to 800 
cells per field. 
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